The 11β-hydroxyandrostenedione pathway and C11-oxy C21 backdoor pathway are active in benign prostatic hyperplasia yielding 11keto-testosterone and 11keto-progesterone.
In clinical approaches to benign prostatic hyperplasia (BPH) and prostate cancer (PCa), steroidogenesis or the disruption thereof is the main thrust in treatments restricting active androgen production. Extensive studies have been undertaken focusing on testosterone and dihydrotestosterone (DHT). However, the adrenal C11-oxy C19 steroid, 11β-hydroxyandrostenedione (11OHA4), also contributes to the active androgen pool in the prostate microenvironment, and while it has been shown to impact castration resistant prostate cancer, the C11-oxy C19 steroids together with the C11-oxy C21 steroids have not been studied in BPH. The study firstly investigated the metabolism of these adrenal steroids in the BPH-1 model. Comprehensive profiles identified 11keto-testosterone as the predominant active androgen in the metabolism of the C11-oxy C19 steroids, and we identified, for the first time, 11β-hydroxy-5α-androstane-3α,17β-diol, a novel steroid in the 11OHA4-pathway. Analysis of the inactivation and reactivation of the metabolites showed that DHT is more readily inactivated than 11keto-dihydrotestosterone (11KDHT). The conversion of 11β-hydroxyprogesterone (11βOHPROG) yielded 11keto-progesterone (11KPROG), while the latter yielded 11keto-dihydroprogesterone (11KDHPROG). BPH tissue analysis identified high levels of 11β-hydroxyandrosterone (4-14 ng/g) and 11keto-androsterone (9-160 ng/g), together with androstenedione (A4; ∼7.5 ng/g). The major C11-oxy C21 steroids detected were 11βOHPROG (∼46 ng/g), 11KPROG (∼130 ng/g) as well as 11KDHPROG (∼282 ng/g). While circulatory 11βOHPROG was detected below the limit of quantification, 11KPROG and 11KDHPROG were detected at 6 and 8.5 nmol/L, respectively. Glucuronide derivatives of both 11KPROG and pregnanetriol were also detected. 11OHA4 was the major free androgen in circulation at 85.9 nmol/L, ±12-fold higher than A4, together with 5α-androstane-3α,17β-diol quantified at 69.3 nmol/L. Circulatory C11-oxy C19 steroids levels were also significantly higher (8-fold) than the C11-oxy C21 steroid levels, while the former were similar to the C19 steroid levels, in contrast to levels in PCa. The study highlights the contribution of adrenal C11-oxy steroids to the androgen pool in BPH underscoring their limited reactivation and elimination, and significant inter-individual variations regarding steroid levels and conjugation. Targeted steroid metabolome analysis is critical to understanding prostate steroidogenesis and disease progression, and analysis of circulatory C11-oxy C19 and C11-oxy C21 steroids, together with intraprostatic levels, add to our current understanding of BPH.